Introduction
Biliary tree pathology, especially that secondary to infectious processes, is one of the main causes of emergency room consultations. Up to 20% of hospital admissions are related to acute cholecystitis, pancreatitis, choledocholithiasis, or cholangitis. 1 Normally, the bile ducts are sterile, thanks to different anatomic mechanisms (sphincter of Oddi, hepatocyte cell junctions, Kupffer cells) and physiologic mechanisms, such as bile composition and flow, given that bile salts are bacteriostatic and limit the translocation of bacterial endotoxins. 2 Even so, bacteriobilia can be detected in almost 4.2% of healthy persons. 3 It is favored by certain circumstances, such as age, previous biliary tract manipulation, or lithiasis. Microorganisms enter the biliary tree through various mechanisms: the ascending route from the duodenum, the portal venous system, the periductal lymphatic route, or by way of hepatic secretion.
The aim of our study was to describe the risk factors for bacteriobilia, its relation to the severity of clinical symptoms, and whether the presence of the isolated microorganisms impact disease progression.
Materials and methods
A descriptive, prospective study was conducted on the bile cultures and characteristics of the patients that underwent cholecystectomy at our service, within the time frame of May 2013 to February 2015.
The inclusion criteria were patients 18 years of age or older, that were diagnosed with symptomatic gallstones (from simple biliary colic to acute cholecystitis) and indicated for programmed or emergency cholecystectomy, either as an open or laparoscopic procedure.
The exclusion criteria were patients diagnosed with cholangitis, patients that underwent cholecystectomy during the Whipple procedure for pancreatic neoplasias or biliary tract tumors, patients that underwent cholecystectomy due to gallbladder polyps, and patients that underwent percutaneous cholecystectomy.
Samples were taken intraoperatively, and within 2 hours were sent to the Microbiology Service for bacteriologic culture. They were processed, following standardized laboratory protocols, and bacterial identification and sensitivity studies were carried out utilizing the Vitek 2 (bioMérieux ® ) and/or Phoenix (Becton Dickinson ® ) automated systems.
The epidemiologic variables analyzed were: sex, age, previous hospitalization, comorbidity, and proton pump inhibitor (PPI) use. The clinical variables were: diagnosis, severity grade, performance or not of endoscopic retrograde cholangiopancreatography (ERCP), type of approach (open/laparoscopic), surgical biliary tree examination or intraoperative cholangiography, pathologic anatomy of the gallbladder, postoperative complications, days of postoperative hospital stay, and postoperative deaths. The laboratory variables were: maximum alkaline phosphatase (ALP) value, bilirubin, GGT, AST, ALT, C-reactive protein (CRP), and leuko-cytes. The microbiologic variables were: antibiotic (ATB) use during the previous 6 months, ATB use upon admission, prophylactic ATB use, and isolated microorganisms.
The continuous variables were presented as median (interquartile range) and the qualitative variables as frequency (percentage). The categorical variables were compared using the chi-square test and the continuous variables with the Mann-Whitney U test. Logistic regression that included the statistically significant preoperative risk factor variables was employed for the multivariate analysis. Thus, odds ratios were analyzed, keeping in mind that a statistically significant odds ratio > 1 indicated an independent risk factor, whereas if it was not significant, it merely expressed a trend.
Statistical analysis
The SPSS ® version 20 program (IBM, Armonk, New York, USA) was employed for the statistical analysis and statistical significance was set at a p < 0.05.
Ethical considerations
The Ethics Committee for Research with Medications (CEIm, the Spanish acronym) of our hospital approved the present study. Because the collection of the bile samples from the cholecystectomies was not an action that modified the indication for or performance of the procedure, obtaining informed consent from the study patients was not necessary.
Results
Bile samples from 196 patients (83 women [42.3%] and 113 men [57.7%]) were analyzed. The mean patient age was 61 years. The majority of the study patients underwent programmed laparoscopic procedures.
The median postoperative hospital stay was 3 days. Complications included 2 cases of bile duct fistula (1%) and 6 cases of abdominal collections (3.1%). Five patients died (2.6%).
Regarding the pathologic anatomy of the gallbladder, 80% of the cases had signs of acute cholecystitis, in both the programmed surgeries and the emergency interventions. There were no cases of neoplasia of the gallbladder. No significant correlation was found during the study between the microbiologic results and the pathologic anatomy.
With respect to ATB treatment: 91 patients (46%) had undergone some type of ATB treatment during the 6 months prior to surgery, related or not to biliary tree pathology. The 54 patients (27.6%) admitted to the hospital that underwent emergency surgery due to acute cholecystitis received ATB therapy as part of their treatment during hospitalization and the 142 patients (72.4%) that underwent programmed surgery received prophylactic ATB therapy (2 g of cefazolin) 30 min before surgery. The mean duration of ATB therapy for cholecystitis was 6 days. The ATBs most widely used as treatment were: piperacillin/tazobactam (77.8%), amoxicillin/clavulanic acid (14.8%), ertapenem (3.7%), and ciprofloxacin plus metronidazole (3.7%) in the patients allergic to penicillin.
Bile cultures were positive in 92 cases (47%): 52 (56.5%) with one microorganism, 23 (25%) with two microorganisms, and 17 (18.5%) with three or more microorganisms. A total of 167 microorganisms were isolated. The majority were Gram-negative bacilli (60.5%), most from the Enterobacteriaceae family (91/54.5%). Escherichia coli was the most frequent microorganism (40/24%), followed by Klebsiella spp. (21/12.5%).
A blood culture was ordered on 18 occasions (19.5%), in the patients with a positive bile culture. Growth was detected in 6 of them, but only two were considered significant (2.1%), with growth of the microorganism isolated in bile. Table 1 shows the variables related to a positive or negative bile culture and whether or not there was statistical significance. According to those data, the factors associated with bacteriobilia were: advanced age (between 60 and 77 years), the presence of a severe comorbidity, higher levels of bilirubin, AST, ALT, GGT, ALP, and CRP, previous ERCP, previous ATB use (6 months prior to surgery), open surgical procedure, longer surgery duration, and longer postoperative hospital stay.
A logistic regression analysis was then performed on the most relevant preoperative variables ( Table 2 ) and statistically significant differences were obtained in relation to advanced age, the presence of a comorbidity, and previous ERCP, which was the most important variable (OR of 6.5). Previous ATB use and indication for emergency surgery due to cholecystitis almost reached statistical significance, showing a marked trend.
Discussion and conclusion
The clinical consequences of bacterial isolation in bile continue to be a subject of debate. The results from studies in the literature on the risk factors for developing bacteriobilia are heterogenous and often contrasting. 4 In some articles, the presence of bacteriobilia has been related to the development of more severe infections or processes. For example, in their studies, Darcahi et al. 5 and Galili et al. 6 described an association between bacteriobilia and the development of infectious complications in patients with acute cholecystitis. A relation was also found between bacteriobilia in the context of obstructive jaundice and the risk for a postoperative infectious complication in the study by Namias et al. 7 In addition, different authors have reported that advanced-age patients present with more severe disease. 8 In contrast, authors of other studies have found no relation between the presence of bacteriobilia and later infectious complications. 9, 10 The work of Park et al. 11 stands out in that regard, in which they concluded that more than half of the microorganisms isolated in bile cultures could not be considered pathogens, especially the Gram-positive ones.
The factors related to the increased presence of bacteriobilia, most widely described in the literature are:
-Previous biliary tree manipulation (ERCP). 12 -Bile duct stones. 13, 14 -The presence of comorbidities or a high American Society of Anesthesiologists (ASA) classification. -Male sex. 15 -Advanced age (> 60 years), which has also been associated with a greater risk for bacteriobilia and a worse later progression, possibly related to an immune response alteration. 16, 17 -Patients with biliary obstruction that present with fever, a palpable gallbladder upon physical examination, leukocytosis, elevated serum ALP, or patients that have developed bacteremia. 18 We employed univariate statistical techniques in our study, whose results concurred with some of those factors, one of which was advanced age (> 60 years). Our patients with positive bile cultures had a median age of 70 years, whereas the cases with negative cultures had a median age of 50 years. There was also a clear relation between the presence of comorbidities and positive cultures. In contrast, the sex of the patients in our study was not a risk factor for presenting with bacteriobilia.
With respect to the form of biliary tract pathology, there was a greater presence of positive cultures in the cases with higher levels of bilirubin, transaminases, and CRP, reflecting their relation to the clinical pictures of the patients that presented with biliary obstruction. However, we found no significant association with having had previous acute episodes of biliary pain, even of pancreatitis. There was also no greater bacteriobilia in the cultures of the patients that underwent emergency surgery due to acute cholecystitis than in those that underwent programmed interventions.
In contrast, open surgery and longer surgery duration, which were possible aspects of the more complex cases, were related to a greater presence of bacteriobilia.
Previous biliary tree manipulation through ERCP showed a direct relation to bacteriobilia, whereas intraoperative cholangiography and biliary tree examination did not reflect a higher number of positive cultures.
There were no statistically significant differences in the postoperative complications analyzed (fever, fistula, and abdominal collection) that were related to the presence of bacteriobilia. However, there were clinically relevant differences associated with postoperative intra-abdominal collections, in which there were 5-times more cases of positive bacteriobilia. Likewise, longer hospital stay (2 to 6 days) was also related to positive bile cultures, implying that the more complex cases were likely to have had longer periods of hospitalization. The fact that the complications were not statistically significant, even though they involved complex cases, could be due to their small number.
Both groups presented with similar mortality figures, with a total of 5 deaths, all related to patients with severe cholecystitis that underwent emergency surgery.
Both ATB use and PPI use during the 6 months prior to surgery were associated with increased bacteriobilia in the cultures.
In the multivariate study, advanced age, severe comorbidity, and previous ERCP were identified as independent risk factors for bacteriobilia. Previous biliary tree manipulation (ERCP) was the most important risk factor, with a 6-times higher risk for presenting with bacteriobilia, followed by severe comorbidity with a 2-times higher risk, and advanced age. ATB use during the 6 months prior to surgery and the indication for emergency surgery almost reached statistical significance, signifying a marked trend toward the presence of bacteriobilia in those situations.
Regarding the practical application of those data, upon reviewing the literature, we found that Herzog et al. 19 recommend the systematic collection of bile samples for cultures during biliary tract surgery to better adapt antibiotic prophylaxis to local sensitivities. Likewise, when there are signs of infection, the importance of collecting samples for culture from the focus of infection must not be ignored, given the possible impact on the later adaptation of ATB treatment the patient may require. 20, 21 Other studies, such as the one by Troyano et al., 22 also recommend taking the results of the cultures into account, even if no association with the development of infections is found, especially in high-risk patients. However, authors like Park et al., 11 do not recommend routinely collecting samples for cultures, but rather reserving the practice for the cases in which there are data or suspicion of infection.
On the other hand, the importance of early treatment in biliary tract infections should be underlined, as well as the need to adapt the treatment spectrums of empirically administered ATBs, 23, 24 contemplating the culture results as soon as they are available, evaluating the conversion to oral agents whenever possible, and attempting to minimize the duration of ATB treatment. 25, 26 In conclusion, the recommendation to collect bile samples for culture in all biliary tree procedures cannot be generalized, but the practice could be justified in certain high-risk patients, especially those presenting with the demonstrated independent risk factors for increased bacteriobilia: advanced age, severe comorbidity, and previous ERCP. Thus, each patient must be analyzed individually to evaluate the benefits of obtaining a bile culture. In cases of important infections, bile cultures are essential for adapting both the spectrum and duration of antibiotic treatment, as much as possible, according to the results of the culture.
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